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(54) GAS SEAL STRUCTURE, COOUNG PART STRUCTURE, AND STACK FOR SOLID POLYMER 
ELECTROLYTE TYPE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure and simplify a gas seal 
and to make an assembly lightweight, thin, small, and 
inexpensive. 

SOLUTION: A gas seal structure 1 for a solid polymer type fuel 
cell is formed by interposing a solid polymer electrolyte film 
having a catalyst layer and a porous substrate in its center 
between the fuel gas groove side and the oxidizer gas groove 
side, and laminating them with their peripheries bonded together 
by an adhesive or a double-sided sheet of adhesive. The cooling 
water groove sides are opposed to each other, and are 
laminated with their peripheries bonded together by an adhesive 
or a double-sided sheet of adhesive to form a cooling part 
structure 20 for the solid polymer type fuel cell. The gas seal 
structure 1 and the cooling part 20 for the solid polymer type 
fuel cell are used selectively, with their peripheries bonded and 
laminated also with the periphery of an end plate by an adhesive 19 
or a double-sided sheet of adhesive to form a stack 25 for the 
solid polymer type fuel cell. 2E' 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows th e WO rd which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Gas-seal structure for polymer electrolyte fuel cells of it being placed between the center sections 
between the oxidant gas slot sides of other one gas plate the fuel gas slot side of one gas plate by the solid- 
state polyelectrolyte film which has a catalyst bed and a porosity substrate, and coming to carry out the 
adhesion laminating of these perimeters with adhesives or sheet-like double-sided adhesives. 
[Claim 2] Cooling section structure for polymer electrolyte fuel cells of making the slot side for cooling 
water of other one cooling water plate countering the slot side for cooling water of one cooling water plate, 
and coming to carry out the adhesion laminating of these perimeters with adhesives or sheet-like double- 
sided adhesives. 

[Claim 3] Cooling section structure for polymer electrolyte fuel cells of making the monotonous plate which 
does not have other slots of one sheet the cooling water slot side of one cooling water plate countering, and 
coming to carry out the adhesion laminating of these perimeters with adhesives or sheet-like double-sided 
adhesives. 

[Claim 4] The stack for polymer electrolyte fuel cells to which the gas-seal structure for polymer electrolyte 
fuel cells and cooling section structure of claims 1 -3 are alternatively used for, and it comes to carry out the 
adhesion laminating of these perimeters with adhesives or sheet-like double-sided adhesives. 
[Claim 5] The stack for polymer electrolyte fuel cells to which the stack for polymer electrolyte fuel cells 
according to claim 4 is characterized by the end plate and perimeter of both ends having pasted up with 
adhesives or sheet-like double-sided adhesives. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gas-seal structure for polymer electrolyte fuel cells, the 
cooling section structure, and the stack which started the gas-seal structure for polymer electrolyte fuel cells, 
cooling section structure, and a stack, especially raised the gas-seal nature of each plate and each part 
material. 
[0002] 

[Description of the Prior Art] As the gas-seal approach at the time of the carbon plate laminating in a 
polymer electrolyte fuel cell, an O ring method or a flat-gasket method is usually adopted. It is the method 
which pressurizes and carries out the seal of this as establish the O ring slot 30 in one of the two of the part 
which should be carried out a gas seal as an O ring method is shown in a of drawing 10, form O ring 31 of 
nitrile rubber in this, it is the method which pressurizes and carries out a seal as shown in b of drawing 10, a 
flat-gasket method arranges the gasket 32 of the flat mold of nitrile rubber between the parts which should 
be carried out a gas seal as shown in a of drawing 1 1 , and shown in b of drawing 1 1 . 
[0003] By the way, although seal nature was good when using O ring 31 as a sealant, the O ring slot 30 
needed to be formed, the thickness more than the carbon plate fang furrow depth was needed, and the carbon 
plate became thick. Moreover, when the gasket 32 of a flat mold was used as a sealant, in order to raise 
planar pressure, big welding pressure was needed. And in order to improve seal nature, the thick gasket 32 
was needed. Furthermore, when gas-seal structure, cooling section structure, and a stack were constituted 
from a carbon plate which carried out the laminating in this way, gas-seal structure, cooling section 
structure, and a stack became thick, and cost also became high. Therefore, it was not able to respond to the 
demand of lightweight-izing to a stack, thin-shape-izing, a miniaturization, and low-cost-izing. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, this invention tends to offer the gas-seal structure for 
polymer electrolyte fuel cells, the cooling section structure, and the stack which can attain certain-izing of a 
gas seal, and simplification, and can attain lightweight-izing of an assembly, thin-shape-izing, 
miniaturization, and low cost-ization. 
[0005] 

[Means for Solving the Problem] It is placed between the center sections by the solid-state polyelectrolyte 
film which has a catalyst bed and a porosity substrate between the oxidant gas slot sides of one gas plate of 
others [ one / of the gas seal structures for polymer electrolyte fuel cells of this invention for solve the 
above-mentioned technical problem / side / of one gas plate / fuel gas slot ], and comes to carry out the 
adhesion laminating of these perimeters with adhesives or sheet-like double-sided adhesives. 
[0006] One of the cooling section structures for polymer electrolyte fuel cells of this invention makes the 
cooling water slot side of other one cooling water plate counter the cooling water slot side of one cooling 
water plate, and it comes to carry out the adhesion laminating of these perimeters with adhesives or sheet- 
like double-sided adhesives. 

[0007] Other one of the cooling section structures for polymer electrolyte fuel cells of this invention makes 
the monotonous plate which does not have other slots of one sheet the cooling water slot side of one cooling 
water plate counter, and it comes to carry out the adhesion laminating of these perimeters with adhesives or 
sheet-like double-sided adhesives. 

[0008] Said various kinds of gas-seal structures for polymer electrolyte fuel cells and cooling section 
structures are used alternatively, and, as for one of the stacks for polymer electrolyte fuel cells of this 
invention, it comes to carry out the adhesion laminating of these perimeters with adhesives or sheet-like 
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double-sided adhesives. 

[0009] As for other one of the stacks for macromolecule mold fuel cells of this invention, it comes to carry 
out the above-mentioned stack the adhesion laminating of the end plate and perimeter of both ends with 
adhesives or sheet-like double-sided adhesives. 
[0010] 

[Function] The various gas-seal structures for polymer electrolyte fuel cells and cooling section structures of 
this invention as mentioned above The gas plate which intervenes the solid-state polyelectrolyte film and 
has the gas slot of two sheets, Since the adhesion laminating of the perimeter of the cooling water plate 
which has the cooling water slot of two sheets is carried out with adhesives or sheet-like double-sided 
adhesives, it pressurizes in early stages on assembly, and since it sticks according to the adhesion force of 
adhesives and the gas seal is performed after making it stick, a positive and simple gas seal is realized. And 
since assembly is easy and there are very few man days, assembly workability becomes good. The need of 
preparing the O ring slot for a gas seal like moreover and before is lost, and thin-shape-izing and a cost cut 
of a eel are attained. 

[001 1] As mentioned above moreover, the stack for polymer electrolyte fuel cells of this invention The 
various gas-seal structures for polymer electrolyte fuel cells and cooling section structures are used 
alternatively. Since the adhesion laminating also of the perimeter with these perimeters and an end plate is 
carried out with adhesives or sheet-like double-sided adhesives, a positive and simple gas seal is realized 
similarly, and moreover assembly is easy. Since there are very few man days, the assembly workability of a 
stack is good, the need of moreover preparing the O ring slot for a gas seal can be lost, if it is thin-shape- 
izing of a stack, lightweight-izing, a miniaturization as a result the former, and high [ this ], multilayering is 
attained and cost can also be reduced. 
[0012] 

[Example] Drawing explains the gas-seal structure for polymer electrolyte fuel cells of this invention, 
cooling section structure, and the example of a stack. 

[0013] Drawin g 1 is one of the gas-seal structures for polymer electrolyte fuel cells. This gas-seal structure 1 
As shown in drawing 2 , it has the gas slot 2 in the center section, and it faces across the gas slot 2, and is 
H2 to order both sides. An inlet 3, the cooling water inlet 4, and 02 Inlet 5 and02 The derivation opening 6, 
the cooling water derivation opening 7, and H2 The derivation opening 8 is countered and formed in 
juxtaposition. Thickness by which the locating hole 9 was established in four corners 2.4mm, one side 
Between the gas plates 10 of a 120mm rectangle As shown in drawing 3 , the catalyst bed 12 of the same 
magnitude as said gas slot is formed in the double-sided center section of the solid-state polyelectrolyte film 
1 1 . Thickness by which carbon paper 13 is formed in the external surface, the carbon plate 14 is formed in 
the perimeter of both sides of the solid-state polyelectrolyte film 1 1, and it comes to prepare a locating hole 
1 5 in four corners 1 .0mm, one side This is intervened by the 120mm rectangle. These perimeters have the 
bore 1 7 of the magnitude same in the center section as said gas slot, as shown in drawing 4 . A bore 1 7 is 
inserted and it is H2 like [ both sides ] said gas plate 10. Inlet 3 f , Cooling water inlet 4' and 02 Inlet 5' and 
02 Derivation opening 6', cooling water derivation opening 7 ? , H2 50 micrometers in thickness, one side by 
which derivation opening 8 1 was countered and prepared in juxtaposition, and locating hole 9' was prepared 
in four corners With the sheet-like double-sided adhesives 1 8 of a 1 20mm rectangle, as shown in drawing 1 , 
an adhesion laminating is carried out and it becomes. 

[0014] Drawing 5 is one of the eel cooling section structures for polymer electrolyte fuel cells. This cooling 
section structure 20 As shown in drawing 6 , it has the cooling water slot 2 1 in the center section, and it 
faces across the cooling water slot 21, and is H2 inlet 3, the cooling water inlet 4, and 02 to both sides. Inlet 
5 and02 The derivation opening 6, the cooling water derivation opening 7, and H2 The derivation opening 8 
is countered and formed in juxtaposition. 2.4mm in thickness, one side by which the locating hole 9 was 
established in four corners As the sheet-like double-sided adhesives 18 with which the slot for cooling water 
is made to counter, and these perimeters are shown in drawing 4 show the cooling water plate 22 of a 
1 20mm rectangle, and 22 1 to drawing 5 , an adhesion laminating is carried out and it becomes. 
[0015] Drawing 7 is other one of the cooling section structures for polymer electrolyte fuel cells, this 
cooling section structure 23 makes the monotonous plate 28 without the slot for cooling water of the cooling 
water plate 22 shown in drawing 6 , and the slot shown in drawing 12 counter, and as the sheet-like double- 
sided adhesives 18 with which these perimeters are shown in drawing 4 show to drawing 7 , an adhesion 
laminating is carried out and it becomes. 

[0016] Drawing 8 is one of the stacks for polymer electrolyte fuel cells, this stack 25 is used so that the gas- 
seal structure 1 of drawing 1 , the cooling section structure 20 of drawing 5 , and the cooling section 
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structure 23 of drawing 7 may illustrate to drawing 8 alternatively, and as the sheet-like double-sided 
adhesives 1 8 with which these perimeters are shown in drawing 4 show to drawing 8 , an adhesion 
laminating is carried out and it becomes. 

[0017] Drawin g 9 is other one of the stacks for polymer electrolyte fuel cells, it pastes up and this stack 26 
becomes, as the sheet-like double-sided adhesives 1 8 with which the end plates 27 and 27 and perimeter of 
drawin g 9 matched for both ends with the stack 25 of drawing 8 are shown in drawing 4 show to drawing 9 . 

[001 8] As mentioned above the gas-seal structure 1 for polymer electrolyte fuel cells of an example The 
solid-state polyelectrolyte film which has a catalyst bed and a porosity substrate is placed between a center 
section. The slot sides of the gas plate 10 The cooling section structure 20 makes the field of the plate 10 
which does not have a slot the slot side of the cooling water plate 22 counter [ structure / 23 / the slot sides 
of the cooling water plate 22, and / cooling section ]. Since the adhesion laminating of each perimeter was 
carried out with the sheet-like double-sided adhesives 18, it pressurized in early stages on assembly, and 
after making it stick, the gas seal was stuck and carried out to the adhesion force of adhesives 18. Therefore, 
it became the seal structure for polymer electrolyte fuel cells and the cooling section structures 1, 20, and 23 
of having a certain and simple gas-seal function. 

[0019] As mentioned above moreover, the stacks 25 and 26 for polymer electrolyte fuel cells of an example 
The above-mentioned seal structure and the cooling section structures 1 , 20, and 23 are used alternatively. 
These perimeters And it becomes the stacks 25 and 26 for polymer electrolyte fuel cells which have a 
certain and simple gas-seal function like gas-seal structure and the cooling section structures 1, 20, and 23 
since the adhesion laminating also of the perimeter with an end plate 27 is carried out with the sheet-like 
double-sided adhesives 18. The place and gas leak which actually used these for the fuel cell did not occur. 
Moreover, in order that adhesives 1 8 might perform stress absorption to a thermo cycle, there was no 
generating of an after [ a thermo cycle ] gas leak. 

[0020] In addition, the sheet-like double-sided adhesives 18 currently used in the above-mentioned example 
It is what it is mainly concerned with acrylic and a rubber system, punching is carried out, pattern formation 
is carried out after the releasing paper has pasted both sides, a releasing paper is removed at the time of use, 
and is pasted up. As for this adhesion, the sheet-like double-sided adhesives 18 also fit [ the gas plate 10 the 
cooling water plate 22, etc. ] locating hole 9' of four corners into the gage pin of the four corners on a 
positioning fixture on fitting in the locating holes 9 and 15 of four corners. It is carried out by consisting of 
rubber or sponge, pushing and pressurizing with a fixture. 
[002 1 ] 

[Effect of the Invention] So that it may understand by the above explanation various kinds of gas-seal 
structures for polymer electrolyte fuel cells and cooling section structures of this invention Since electrode 
layer complex is intervened and the perimeter of the plates for gas and the plates for cooling water is pasted 
up with adhesives or sheet-like double-sided adhesives It pressurizes in early stages on assembly, and since 
it sticks according to the adhesion force of adhesives and the gas seal is performed after making it stick, the 
eel for polymer electrolyte fuel cells which has a positive and simple gas-seal function is realized. And since 
assembly is easy and there are few man days, assembly workability becomes good. The need of preparing 
the O ring slot for a gas seal like moreover and before is lost, and thin-shape-izing and a cost cut are 
attained. 

[0022] Moreover, since the stack for polymer electrolyte fuel cells of this invention is used for various kinds 
of above-mentioned gas-seal structures and a cooling section structure selection target and carries out the 
adhesion laminating also of the perimeter with these perimeters and an end plate with adhesives or sheet-like 
double-sided adhesives, the stack for polymer electrolyte fuel cells which has a positive and simple gas-seal 
function similarly realizes it. And since assembly is easy and there are few man days, the assembly 
workability of a stack becomes good. The need of moreover preparing the O ring slot for a gas seal is lost, if 
thin-shape-izing [ of a stack ], lightweight-izing, and miniaturization ****** are the former and high [ this ], 
multilayering is attained and cost can also reduce them. 
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